The literature on serious games (SGs) indicates that they are very useful tools to improve the teaching/learning process. In this paper, we analyze some potential benefits of a SG on academic performance of undergraduate accounting students. The database is comprised of scores obtained by students during an undergraduate discipline related with accounting history. The game was presented to the students during the academic semester of the discipline; they also developed an academic activity using the concepts of this game. The main results of the paper indicate that students who used the game and scored the maximum grade in this activity also registered higher indexes of academic performance in such discipline. These results reinforce the benefits of the SG to interact with undergraduate students and teach academic content.
INTRODUCTION
In the last decades, the increasingly use of multimedia technologies, educational computer games, teleconferencing, e-learning, and other advancements involving information technologies has significantly changed the ways of teaching academic and professional skills to both adults and children (Girard, Jackson and McNamara (2013) argue that the main strength of educational games is their potential to increase student's motivation and commitment to educational activities. According to Hamari, Sharnoff, Rowe, Coller, Asbell-Clarke and Edwards (2016), educational games can be useful because, through them, students learn how to solve complex problems in a natural way, since the problems in the games are usually easy at the beginning and become difficult progressively as the skills of the players develop. In addition, the authors emphasize that students are motivated to learn using games, since learning in games occurs through conjectures, trials and reflections that happen spontaneously in the virtual simulation of the events. Previous studies have also demonstrated evidences about the positive impact that SGs have on language learning. Guillén-Nieto and Aleson-Carbonell (2012) verified statistically significant differences between the performance of students before and after being submitted to SG, so that there were advances in terms of English language knowledge in aspects such as intercultural awareness, intercultural communicative competence and intercultural knowledge. Similarly, Connolly, Stansfield and Hainey (2011), from questionnaires applied to students, showed that the majority of surveyed students stated that the SG delivered motivational experience to learn foreign language during a long time period.
Heili and Michel (2011) analyzed the potential of SGs for professional and pedagogical purposes through an experiment with a sample of 66 students trained in sales, which were divided in two groups, one of SGs players and other of non-SG players. In overall, the results indicated that SGs had a positive effect on students that already had a previous sale experience and had limited potential for other novice sale students. Despite the benefits from the use of SGs, it is also relevant to consider that the teachers need to be trained before the effective use of the game in the teaching process (Alyaz & Genc, 2016).
Considering the characteristics available in Figure 1 , as well as the empirical evidences presented in previous paragraphs, we argue that SGs represent effective tools for the development of learning and other aspects that are related to the educational process in different areas of knowledge. Based on this reasoning, we also expect that the use of the serious game presents a positive effect for accounting students to study accounting history. Therefore, we develop the following hypothesis:
H1: the use of serious game has a positive effect on academic performance of undergraduate students.
METHOD
The data used in this study involves: i) scores obtained by undergraduate students in an activity with questions regarding the content available in the serious game; ii) scores obtained by students when they developed a power-point presentation, involving the content of accounting history; and iii) scores obtained by students in the final exam of the discipline of accounting history. The content of the discipline is related to accounting history. During this discipline, the professor presented the serious game in the classes and encouraged the students to access and use DEBORAH Game (2017). After it, the professor developed an activity with eight questions (multiple choice) regarding the serious game. To answer these questions, students should access the Game and navigate through its functionalities. A number of 39 undergraduate students started the discipline and coursed it up to its end; all of them were encouraged to access the serious game and explore its functionalities. Of this number, 37 students answered the serious game activity.
After using the Game, the undergraduate students also had two academic activities: i) a power-point presentation, regarding accounting history; and ii) a final exam, involving the content of the discipline. All the grades obtained by students were converted in percentage (for example, the maximum grade in the power-point presentation was 14.0 points; a student with 12.6 points had 90% in this activity). In order to test the hypothesis of the study, we compare the academic performance of these two activities (power-point presentation and the final exam) between two groups of students: students with higher scores in the activity using the serious game, and students with lower scores in such activity.
RESULTS AND DISCUSSION
The average grade obtained by the 37 undergraduate students who used the serious game was 91.1%. The minimum grade was 52.1% and the maximum was 100%. These results indicate that the majority of the students used the game and understood the questions properly. Based on these grades, we divided the sample in two groups: Group A: students who registered 100% of grade in the activity involving the serious game (20 students); Group B: students who registered less than 100% in the activity involving the serious game, or students that did not make this activity (19 students). Considering the results of Table 1 , the use of the serious game can contribute with the academic performance of undergraduate students. The Game also can motivate students in obtaining higher scores in the activities related to this field (accounting history). On the other hand, the results reported in Table 2 indicate that the performance in the activity involving power-point presentation were not affected by the use of this game. Table 2 , did not show improvements on students' performance from the use of SG, which does not corroborate with most studies about the topic. This result (from Table 2 ) also does not support H1. One of the possible explanations for this divergent outcome may be the fact that the SG used as a support tool to teach accounting history does not necessarily develop communication and public speaking skills, which are fundamental for a good presentation performance. Another explanation may be related to the findings of Heili and Michel (2011) that students with previous experiences on the subject take better advantage of the SGs and, consequently, perform better. Therefore, perhaps separating the groups based on students' previous experiences rather than using grades as the main criteria may provide conclusive results for this topic. It is also important to consider that the power-point presentation was a group activity. The potential positive effects of the SG to this activity maybe disperse among the different students that compose the groups.
According to the empirical analysis of this paper, the research hypothesis was partially supported. Since the sample of this study is comprised of undergraduate students of only one class (number of students in the final sample is 39), caution is needed for generalizations. Therefore, further research is also recommended to analyze other potential effects of SGs in the academic content of accounting course, especially in subjects that contain higher levels of theoretical content (rather than practical content).
CONCLUSION
Considering that technology can contribute to the teaching / learning process of undergraduate students, we develop this paper in order to analyze the potential effects of the use of a serious game in a discipline of accounting history. To do so, the SG called DEBORAH Game (2017) was presented to students during the classes of accounting history and the students have used the game to attend an activity of the discipline. When using the game, students were able to navigate, access, study and train content about ancient accounting history, medieval accounting history, modern accounting history, and contemporary accounting history (DEBORAH Game, 2017). During the accounting history course, students also developed other activities, as well as study the academic content taught by the teacher of the discipline. After using the game, we observed the students' performance in two academic activities: a power-point presentation (in groups), and a final exam of the discipline. Students also developed an activity with a set of questions about content available in the SG, and we divided the class (in the analysis of this study) in two groups: a group of students with scored the total in this activity, and a group of students that does not scored the total in this activity (or did not make the activity).
In general, the results of this paper were in line with previous research that also indicated improved students' academic performance through SGs, such as Connolly, Stansfield and Hainey ( It is also important to comment a potential case of endogeneity with the database; that is, students motivated to reach higher levels of performance in the accounting course could also be motivated to achieve better performance in the tests/exams of the accounting history discipline as well as in the activity that depends of the SG use. Therefore, in this case, the main explanation for the positive difference is the motivation of the students, and not necessarily the effects of using a SG to study. Nevertheless, the theoretical review and previous research indicate that SGs contain a set of characteristics (such as entertaining, purpose, experiential and flexibility) which contributes to students use it and fix academic content about accounting history. So, even with some concern regarding endogeneity in the case of this study, the benefits of the SG to teach accounting history are more comprehensive than the aspects evaluated in this paper.
Regarding further research, we recommend new studies about the use of serious games to teach practical content of basic accounting, especially considering the role of mobile devices to the interaction of the students and the content of the game. We also indicate for future research the analysis of the perception of teachers and students about the acceptance of serious games in the undergraduate accounting courses.
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